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Description 

Field of the invention 
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ticular thin film thermal heads. There is therefore a need for thermographic recording materials with outermost layers, 
in contact with a thermal head and covering an imaging layer thereof, which perform the function of protecting the 
imaging composition from damage and distortion without causing premature failure of thermal heads. 
[0008] Surprisingly it has been found that thermographic recording materials having outermost layers according to 
the teaching of EP-B 726 852 with combined sodium and potassium ion concentrations of less than 601 ppm did not 
necessarily provide protection to the imaging layers thereof. The use in such outermost layers of colloidal silica with 
free acid groups produced thermographic recording materials which upon image-wise heating with a thermal head 
became severely distorted and physically damaged. In addition there was an undesirable build-up of material on the 
thermal head. 

Objects of the invention. 

[0009] It is therefore an object of the present invention to provide a thermographic recording material with an outer- 
most layer covering an imaging layerthereof , which has sufficient mechanical andthermal stability to protect the imaging 
composition and does not cause premature failure of thermal heads. 

[0010] It is therefore another object of the present invention to provide a production process for a thermographic 
recording material with an outermost layer covering an imaging layer thereof, which has sufficient mechanical and 
thermal stability to protect the imaging composition and does not cause premature failure of thermal heads. 
[001 1] It is therefore a further object of the present invention to provide a method of recording an image by image- 
wise heating thermographic recording materials with outermost layers in contact with a thermal head without damaging 
the thermographic recording material or causing premature failure of thermal heads. 

[0012] Further objects and advantages of the invention will become apparent from the description hereinafter. 
Summary of the invention 

[0013] A thermographic recording material is provided by the present invention comprising on the same side of a 
support, called the heat-sensitive side, a thermosensitive element and a outermost layer which contains a cured pol- 
ymer or cured polymer composition and colloidal silica, characterized in that the colloidal silica is substantially present 
in its acidified form and the outermost layer further contains a buffer with a pH between 2 and 7 consisting of at least 
one acid and at least one non-metallic salt of an acid; a method of recording an image therewith and a production 
process therefor In a preferred embodiment of the present invention the thermographic recording material is substan- 
tially light-insensitive. 

[0014] A method of recording an image is also provided by the present invention comprising the steps of: providing 
a thermographic recording material as described above, image-wise heating of the thermographic recording material 
by means of a thermal head contacting the heat-sensitive side of the thermographic recording material and removing 
the thermographic recording material from the thermal head. 

[0015] A process is further provided by the present invention for producing a thermographic recording material in- 
cluding on one side of a support, called the heat-sensitive side, a thermosensitive element, the outermost layer on the 
heat-sensitive side containing colloidal silica and a cured polymer or cured polymer composition, comprising the steps 
of: providing the heat-sensitive side of the support with an outermost layer by coating with a composition containing 
colloidal silica and ingredients which subsequently upon drying and curing produce a cured polymer or cured polymer 
composition; and drying and curing the outermost layer, characterized in that the colloidal silica is substantially present 
in its acidified form and the outermost layer further contains a buffer with a pH between 2 and 7 consisting of at least 
one acid and at least one non-metallic salt of an acid. 

[0016] Preferred embodiments of the present invention are disclosed in the detailed description of the invention. 

Detailed description of the invention. 

Colloidal silica is substantially present in its acidified form 

[0017] By the term colloidal silica is meant colloid-size particles of amorphous silica. Colloidal silica is usually used 
in the form of a silica sol, being an aqueous dispersion of colloidal silica. By the expression "substantially in its acidified 
form" is meant that neutralizing cations such as alkali ions, ammonium ions etc. are substantially absent. Colloidal 
silica substantially present in its acidified form with a specific surface area greater than 200 rr^/g is preferred. 

Buffer with a pH between 2 and 7 consisting of at least one acid and at least one non-metallic salt of an acid 

[0018] Particularly preferred buffers for use in the thermographic recording materials of the present invention have 
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Bi IF08- 300g ammonium acetate and 22mL acetic a 
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Thermosensitive element 

[0027] According to the present invention, a thermographic recording material is provided comprising a thermosen- 
sitive element. Examples of suitable thermosensitive elements are: a leucobase with an acid in a binder, the corre- 
s sponding dye being produced upon heating, and organic or inorganic metal compounds (e.g. silver, gold, copper or 
iron compounds) and a reducing agents therefor in a binder, the organic or inorganic metal compound being reduced 
to its corresponding metal upon heating. Preferred metal organic compounds for use with a reducing agent are organic 
silver salts. 

[0028] The thermosensitive element may comprise a layer system in which the ingredients may be dispersed in 
10 different layers one of which is an image-forming layer, with the proviso that the active ingredients are in a thermal 
working relationship with one another i.e. during the thermal development process one active ingredient e.g. the re- 
ducing agent in the case of organic heavy metal salt/reducing agent systems, must be present in such a way that it is 
able to diffuse to the other active ingredient e.g. the substantially light-insensitive organic heavy metal salt particles in 
the case of organic heavy metal salt/reducing agent systems, so that the colour-forming process can take place. The 
15 thermosensitive element may be coated onto a support in sheet- or web-form from an organic solvent or from an 
aqueous medium. 

Organic silver salts 

20 [0029] Preferred substantially light-insensitive organic silver salts for use in the thermographic recording materials, 
according to the present invention, are silver salts of aliphatic carboxylic acids known as fatty acids, wherein the aliphatic 
carbon chain has preferably at least 12 C-atoms, e.g. silver laurate, silver palmitate, silver stearate, silver hydroxys- 
tearate, silver oleate and silver behenate, which silver salts are also called "silver soaps 0 . Silver salts of modified 
aliphatic carboxylic acids with thioether group as described e.g. in GB-P 1,111,492 and other organic silver salts as 

25 described in GB-P 1,439,478, e.g. silver benzoate, may likewise be used to produce a thermally developable silver 
image. Combinations of different organic silver salts may also be used in the thermographic recording materials of the 
present invention. 

[0030] A preferred process for producing a suspension of particles containing a substantially light-insensitive organic 
silver salt is disclosed in EP-A 754 969. 

30 

Organic reducing agents 

[0031] Suitable organic reducing agents for the reduction of the substantially light-insensitive organic silver salts are 
organic compounds containing at least one active hydrogen atom linked to O, N or C, such as is the case with, aromatic 
35 di- and tri-hydroxy compounds; aminophenols; METOL™; p-phenylenediamines; alkoxynaphthols, e.g. 4-methoxy- 
1-naphthol described in US-P 3,094,41; pyrazolidin-3-one type reducing agents, e.g. PHENIDONE™; pyrazolin- 
5-ones; indan-1 ,3-dione derivatives; hydroxytetrone acids; hydroxytetronimides; hydroxylamine derivatives such as 
for example described in US-P 4,082,901; hydrazine derivatives; and reductones e.g. ascorbic acid; see also US-P 
3,074,809, 3,080,254, 3,094,417 and 3,887,378. 
40 [0032] Among the catechol-type reducing agents, i.e. reducing agents containing at least one benzene nucleus with 
two hydroxy groups (-OH) in ortho-position, the following are preferred: catechol, 3-(3,4-dihydroxyphenyl) propionic 
acid, 1 ,2-dihydroxybenzoic acid, gallic acid and esters e.g. methyl gallate, ethyl gallate, propyl gallate, tannic acid, and 
3,4-dihydroxy-benzoic acid esters. Particularly preferred catechol-type reducing agents, described in EP-A 692 733, 
are benzene compounds in which the benzene nucleus is substituted by no more than two hydroxy groups which are 
present in 3,4-position on the nucleus and have in the 1 -position of the nucleus a substituent linked to the nucleus by 
means of a carbonyl group. 

[0033] The silver image density depends on the coverage of the above defined reducing agent(s) and organic silver 
salt(s) and has to be preferably such that, on heating above 1 00 °C, an optical density of at least 2.5 can be obtained. 
Preferably at least 0.10 moles of reducing agent per mole of organic silver salt is used. 
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Auxiliary reducing agents 

[0034] The reducing agents used in accordance with the present invention being considered as primary or main 
reducing agents may be used in conjunction with so-called auxiliary reducing agents. Such auxiliary reducing agents 
are e.g. hydroquinone or catechol substituted with strongly electron -withdrawing groups such as sulfonic acid groups; 
sterically hindered phenols, such as described in US-P 4,001,026; bisphenols, e.g. of the type described in US-P 
3,547,648; sulfonamidophenols, such as described in Research Disclosure, February 1979, item 17842, in US-P 
4,360,581 and 4,782,004, and in EP-A 423 891; hydrazides such as disclosed in EP-A 762 196, sulfonyl hydrazide 
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drawing group. 
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reducing agents during thermal processing. Any known toning agent from thermography or photothermography may 
be used. 

[0045] Suitable toning agents are the phthalimides and phthalazinones within the scope of the general formulae 
described in US-P 4,082,901 and the toning agents described in US-P 3,074,809, US-P 3,446,648 and US-P 3,844,797. 
5 Particularly useful toning agents are the heterocyclic toner compounds of the benzoxazine dione or naphthoxazine 
dione type described in GB-P 1,439,478, US-P 3,951,660 and US-P 5,599,647. 

Polycarboxylic acids and anhydrides thereof 

io [0046] According to a preferred embodiment of the thermographic recording material of the present invention, the 
thermosensitive element further contains at least one polycarboxylic acid and/or anhydride thereof in a molar percent- 
age of at least 20 with respect to the substantially light-insensitive organic silver salt and in thermal working relationship 
therewith. The polycarboxylic acid may be aliphatic (saturated as well as unsaturated aliphatic and also cycloaliphatic) 
as disclosed in US-P 5,527,758 or an aromatic polycarboxylic acid, may be substituted and may be used in anhydride 

is form or partially esterified on the condition that at least two free carboxylic acids remain or are available in the heat 
recording step. 

Stabilizers and antifoggants 

20 [0047] In order to obtain improved shelf-life and reduced fogging, stabilizers and antifoggants may be incorporated 
into the thermographic recording materials of the present invention. Examples of suitable stabilizers and antifoggants 
and their precursors, which can be used alone or in combination, include the thiazolium salts described in US-P 
2,131 ,038 and 2,694,71 6; the azaindenes described in US-P 2,886,437 and 2,444,605; the urazoles described in US-P 
3,287,135; the sulfocatechols described in US-P 3,235,652; the oximes described in GB-P 623,448; the thiuronium 

25 salts described in US-P 3,220,839; the palladium, platinum and gold salts described in US-P 2,566,263 and 2,597,915; 
the tetrazolylthio-compounds described in US-P 3,700,457 for example 1-(3'-n-nonylamido-oxophenyl)-1H-tetrazole- 
5-thiol; the mesoionic 1 ,2,4-triazoIium-3-thiolate stablizer precursors described in US-P 4,404,390 and 4,351 ,896; the 
tribromomethyl ketone compounds described in EP-A 600 587; the combination of isocyanate and halogenated com- 
pounds described in EP-A 600 586; the vinyl sulfone and p-halo sulfone compounds described in EP-A 600 589; and 

30 those compounds mentioned in this context in Chapter 9 of "Imaging Processes and Materials, Neblette's 8th edition", 
by D. Kloosterboer, edited by J. Sturge, V. Walworth and A. Shepp, page 279, Van Nostrand (1989); in Research 
Disclosure 17029 published in June 1978; and in the references cited in all these documents. 

Surfactants and dispersants 

35 

[0048] Surfactants and dispersants aid the dispersion of ingredients which are insoluble in the particular dispersion 
medium. The thermographic recording materials of the present invention may contain one or more surfactants, which 
may be anionic, non-ionic or cationic surfactants and/or one or more dispersants. 

[0049] Suitable dispersants are natural polymeric substances, synthetic polymeric substances and finely divided 
40 powders, for example finely divided non-metallic inorganic powders such as silica. Suitable hydrophilic natural or syn- 
thetic polymeric substances contain one or more hydroxyl, carboxyl or phosphate groups, e.g. protein-type binders 
such as gelatin , casein, collagen, albumin and modified gelatin ; modified cellulose; starch; modified starch; modified 
sugars; modified dextrans etc. Examples of suitable hydrophilic synthetic polymeric substances are polyacetals, such 
as polyvinylbutyral; polyvinylaicohol; polyvinylpyrrolidone; pofyacrylic acid; and polymeth acrylic acid and their copoly- 
45 mers and salts thereof. 

Other ingredients 

[0050] In addition to the above-mentioned ingredients the thermographic recording material may contain other ad- 
50 ditives such as free fatty acids, antistatic agents, e.g. non-ionic antistatic agents including a fluorocarbon group as e. 
g. in F 3 C(CF 2 ) 6 CONH(CH 2 CH 2 0)-H, silicone oil, e.g. BAYS I LONE™ Ol A (BAYER AG, GERMANY), ultraviolet light 
absorbing compounds, white light reflecting and/or ultraviolet radiation reflecting pigments, silica, and/or optical bright- 
ening agents. 

55 Support 

[0051] The support for the thermographic recording material according to the present invention may be transparent, 
translucent or opaque and is preferably a thin flexible carrier made e.g. from paper, polyethylene coated paper or 
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[0059] The following INVENTION EXAMPLES and COMPARATIVE EXAMPLES illustrate the present invention. The 
percentages and ratios used in the examples are by weight unless otherwise indicated. 

EXAMPLES 

[0060] The following ingredients were used in the thermosensitive element of the examples in addition to those 
mentioned above: 



AgBeh = silver behenate; . 

10 B79 = Butvar™ B79, a polyvinyl butyral from MONSANTO; 

R01 = ethyl 3,4-dihydroxybenzoate; 

501 = adipic acid; 

502 = tetrachlorophthalic anhydride 

503 - benzotriazole 

15 T01 = benzo[e][1,3]oxazine-2,4-dione; 

T02 = 7-(ethylcarbonato)benzo[e)[1 ,3]oxazine-2,4-dione; 
Baysilon™ MA = a silicone oil, from BAYER AG; 



and the following ingredients were used in the outermost layer thereof: 

20 

* Polyviol™ WX 48 20 = 

* purified polyvinyl alcohol 

* dispersant 01 = 

25 * Syloid™ 72 = 

* Steamic™OOS = 

* type P3 = 

* VPAZ100 = 

30 *VPDZ3/100 = 

* Rilanit™ GMS = 

* Levasil™ VP AC 4055 = 

35 * TMOS = 

INVENTION EXAMPLE 1 
Preparation of colloidal silica substantially in its acidic form 

40 

[0061] Colloidal silica with free acid groups was prepared from Levasil™ VP AC 4055 by adding 5L of the acidic ion 
exchange resin LEWATIT™ S100MB to 20L of Levasil™ VP AC 4055, stirring the resulting dispersion for 2 hours, 
filtering off the spent ion exchange resin and then repeating the process with 5L of fresh LEWATIT™ S100MB. This 
process reduced the concentration of sodium ions in the 15% aqueous dispersion of colloidal silica from ca. 3000 ppm 
45 to ca. 150 ppm. 

COMPARATIVE EXAMPLE 1 

Thermosensitive element 

50 

[0062] A subbed polyethylene terephthalate support having a thickness of 1 75ujti was doctor blade-coated with a 
coating composition containing 2-butanone as a solvent and the following ingredients so as to obtain thereon, after 
drying for 1 hour at 50°C, a layer containing: 

55 * AgBeh: 4.91 g/m 2 

* Butvar™ B79: 1 9.62g/m 2 

* Baysilon™ MA O^Sg/m 2 

* T01 , a toning agent: 0.268g/m 2 



a polyvinylalcohol, from Wacker Chemie; 

Polyviol™ WX 48 20 purified by extraction with meth an o l/water (75/25 by volume); 
Ultravon™ W, a dispersion agent from Ciba Geigy, converted into acid form by passing 
through an ion exchange column; 
a porous silica, from Grace; 
a talc, from Talc de Luzenac; 
an Indian talc from Nippon Talc; 

Servoxyl™ VPAZ 100, a mixture of monolauryl and dilauryl phosphate, from Servo 
Delden B.V.; 

Servoxyl™ VPDZ 3/100, a monofisotridecyl polyglycolether (3 EO)] phosphate, from 
Servo Delden B.V.; 

a glycerine monotallow acid ester, from Henkel AG; 

a 1 5% aqueous dispersion of colloidal silica with acid groups predominantly neutralized 
with sodium ions and a specific surface are of 500 m 2 /g, from Bayer AG; 
tetramethylorthosilicate hydrolyzed in the presence of methanesulfonic acid. 
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* T02, a toning agent: 

* R01 , a reducing agent: 

* S01: 0.352g/m 2 
*S02: 0.157g/m 2 

* S03: 0.130g/m 2 



0.138g/m 2 
0,92g/m 2 



TO 



15 



20 



1.2% 



25 



30 



tttfng the ,h«n*e «nh a «»»«« tty. 

lM631 An d**. - M V~« - « — — *" 

*Polyvlol™WX48 20: 2.5% 
.dispersantOI: 0.09% 

* type P3, a talc from Nippon Talc: 0.05 h 
»Syloid™72: 0.10% 
» Servoxyl™ VPDZ 3/100: 0.09/. 

* Servoxyl™ VPAZ 100: 0.09% 

* Rilanit™ GMS : 0.18% 

for 15 minutes andthen hardened at 45°C for 7 days. 

COMPARATIVE EXAMPLE 2 and INVENTION EXAMPLES 2 to 5 

o. T ,wc AMPLE 2 and INVENTION EXAMPLES 2 to 5 were 
ro0671 The thermosensithre elements of COMPARATIVE EXAMPLE 2 and 

ESLd described for COMPAR^^^EXAMPLEJ- oN EXAMpLES 2 10 5 coated onto the 

fo06B] The outermost layers of C0MP ^"^^v E %(AMPLE 1 except that: the talc used was 
hermosensrtive element were as descnbed tor COMPARATlVt tA &M wgs used mstea d of 

xloos rom Talc de Luzenac instead of ^2^^^^^^ V ^^S^ 
Polyvior»WX4820,Levasi.™W^^ 

b INVENTION EXAMPLE 1 , in the case of INVENTION ^XAMPLES ^ ^ ^ d £ 

were used as given in tablet below and, n^ 

so Table 1 : 
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Table 1: (continued) 



Example 


Comparative nr 2 


Invention nr 2 


Invention nr 3 


Invention nr 4 


Invention nr 5 


purified polyvinyl 
alcohol 


O CO/ 

2.5% 


2.5% 


2.5% 


2.5% 


2.5% 


VPDZ 3/100 


0.09% 


0.09% 


0.09% 


0.09% 


0.09% 


VrAZ 100 


0.09% 


0.09% 


0.09% 


0.09% 


0,09% 


oyiuiu / c. 


c\ 11°/ 

U. 1 1 /o 


n 110/ 


U.ll /o 


u.n /o 


A 440/ 

u.n % 


Steam ic™OOS 


0.055% 


0.055% 


0.055% 


0.055% 


0.055% 


Rilanit™ QMS 


0.18% 


0.18% 


0.18% 


0.18% 


0.18% 


acidic colloidal 
Si0 2 * 


1.2% 


1.2% 


1 .2% 


1.2% 


1.2% 


TMOS 


2.1% 


2.1% 


2.1% 


2.1% 


2.1% 
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* produced according to Invention Example nr 1 

[0069J Furthermore, the dried thermographic recording materials were hardened at 49°C for 7 days in a relative 
humidity of 20%. 

Thermographic printing 

[0070] The printer was equipped with a thin film thermal head with a resolution of 300 dpi and was operated with a 
line time of 1 9ms (the line time being the time needed for printing one line). During this line time the print head received 
constant power. Sheets of the thermographic recording materials of COMPARATIVE EXAMPLE 2 and INVENTION 
EXAMPLES 2 to 5 were fed at a speed of 4mm/s onto a drum past the thermal printing head mounted in such a way 
as to contact the substantially non-photosensitive thermographic recording material. The average printing power, being 
the total amount of electrical input energy during one line time divided by the line time and by the surface area of the 
heat-generating resistors, was 1 .6 mJ/dot was sufficients obtain maximum optical density in each of the thermographic 
recording materials of COMPARATIVE EXAMPLE 2 and INVENTION EXAMPLES 2 to 5. The linear pressure between 
the thermal head and the thermographic recording material during printing was 300g wt./cm. 
[0071] The damage sustained by the outermost layers of COMPARATIVE EXAMPLE 2 and INVENTION EXAMPLES 
2 to 5 in the printer ^during printing was evaluated using a numerical score between 0 and 5: 

a score of 5 = complete removal of the outermost layer 
a score of 4 = considerable damage to the outermost layer 
a score of 3 = moderate damage to the outermost layer 
a score of 2 = slight damage to the outermost layer 
a score of 1 = very slight damage to the outermost layer 
a score of 0 = no damage to the outermost layer 



is given in table 2 below. 



Table 2: 



Example number 


concentration of BUF01 


additional ammonium acetate 


Surface damage score 


Comparative Example 2 


0% 


no 


5 


Invention Example 2 


0.75% 


no 


3 


Invention Example 3 


2.5% 


no 


3 


Invention Example 4 


5% 


no 


0 


Invention Example 5 


0% 


yes to pH = 3.8 


3 



[0072] From table 2 it can be seen that the outermost layer of the thermographic recording material of COMPARATIVE 
EXAMPLE 2 with colloidal silica with free acid groups but no buffer that the outermost layer is completely removed 



11 



EP 0 924 098 B1 

avoid completely damage to the outermost layer. 



Claims 



20 



25 



t nsitive side a 

A thermographic recording materia! comprising ^ h ^^^ »J 
thermosensitive element ^°^ e ^^ et ^^^ u ^mi p^X in its acidified form and sa,d 
Soidal siiica, characterized In thai j-^*"^ ^an 7 consisting of at .east one acid and at least 
outermost layer further contains a buffer wrth a pH between 
one non-metallic salt of an acid. 

acid buffer. 

acid and hydrolyzed tetraalkyl orthosilicates. 
ing agent. 

material is substantially light- insensitive. 

ic recording material from said thermal head. 

rHinn to daim 7 wherein said thermal head is a thin film thermal head. 

8. Method of recording an image according to dam 7, where.n sa 

9 . Aprocessforproducingathermog^ 
sensitive side, a thermosensitive element, the outermost laye on ™ e jdj ^6 nea t-sensrtive s.de of 
and a^red po*mer or cured polymer ^SS£SSm silica and ingredients which 
the support with an outermost layer by coahngj m* ^ 9 po ^ er ^position; and drying and 
subsequently upon drying and '^^^SSS^ is substantial* present in its acidified form 
curing the outermost layer, characterized in that said ~»°' 7 0 f at least one ac.d and 
and said outermost layer further contains a buffer wrth a pH between 
at least one non-metallic salt of an acid. 

10 . Production process according to claim 9. wherein said buffer with a P H between 3 and 5. 
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Patentanspriiche 
1. 



■«^h^n Q^itP eines Traqers, als warmeempfindliche 
Ein thermograms ""T^ * ein gehartetes Pojme r 

Seite bezeichnet, mrt einem ^^ n ^l^^ Zseis^e enthart, iiberzogen ist, dadurch ge- 
oder eine gehartete Polymerzusammensetzung ""^^J^ ange sauerten Form enthalten ist und d.e 
k ennzeichnet, daB die ko.loidaie , Kiesdsau* » ^^^ 7 ^ der aus zumindes. einer Saure und 
AuGenschicht weiterhin einen Puffer m.t einem pH nmOmZ 
zumindest einem nicht-metallischen Salz e.ner Saure besteht. 
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2. Ein thermografisches Aufzeichnungsmaterial nach Anspruch 1 , dadurch gekennzeichnet, daB der Puffer einen 
pH zwischen 3 und 5 aufweist. 

3. Ein thermografisches Aufzeichnungsmaterial nach Anspruch 1 Oder 2, dadurch gekennzeichnet, daB der Puffer 
ein Puffer aus Ammoniumacetat und Essigsaure ist. 

4. Ein thermografisches Aufzeichnungsmaterial nach einem der vorstehenden Anspruche, dadurch gekennzeich- 
net, daB das gehartete Polymer Oder die gehartete Polymerzusammensetzung das Reaktionsprodukt von hydro- 
philen Polymeren mit aktiven Wasserstoffatomen mit Hartern aus der Gruppe bestehend aus Polyisocyanaten, 
Aldehyden, Titanaten, Zirconaten, Sulfonen, Borsaure und hydrolysierten Tetraalkylorthosilikaten ist. 

5. Ein thermografisches Aufzeichnungsmaterial nach einem der vorstehenden Anspruche, dadurch gekennzeich- 
net, daB das warmeempfindiiche Element ein wesentlich lichtunempfindliches organisches Silbersalz in thermi- 
scher wirksamer Beziehung zu einem organischen Reduktionsmittel enthalt. 

6. Ein thermografisches Aufzeichnungsmaterial nach einem der vorstehenden Anspruche, dadurch gekennzeich- 
net, daB das thermografische Aufzeichnungsmaterial wesentlich lichtunempfindlich ist. 

7. Ein durch die nachstehenden Schritte gekennzeichnetes Bildaufzeichnungsverfahren : Bereitstellen eines ther- 
mografischen Aufzeichnungsmaterlals nach einem der vorstehenden Anspruche, bildmaBige Erhitzung des ther- 
mografischen Aufzeichnungsmaterials mittels eines in Kontakt mit der warmeempfindlichen Seite des thermogra- 
fischen Aufzeichnungsmaterials stehenden Thermokopfes und Entfernung des thermografischen Aufzeichnungs- 
materials vom Thermokopf . 

8. Bildaufzeichnungsverfahren nach Anspruch 7, dadurch gekennzeichnet, daB der Thermokopf ein Dunnfilmther- 
mokopf ist. 

9. Ein durch die nachstehenden Schritte gekennzeichnetes Verfahren zur Herstellung eines thermografischen Auf- 
zeichnungsmaterials, das an einer Seite eines Tragers, als warmeempfindiiche Seite bezeichnet, ein warmeemp- 
findliches Element enthalt, wobei die AuBenschicht an der warmeempfindlichen Seite kolloidale Kieselsaure und 
ein gehartetes Polymer oder eine gehartete Polymerzusammensetzung enthalt : Uberziehen der warmeempfind- 
lichen Seite des Tragers mit einer AuBenschicht und zwar durch Auftrag einer Zusammensetzung, die kolloidale 
Kieselsaure und Ingredienzien enthalt, die anschlieBend bei Trocknung und Hartung ein gehartetes Polymer Oder 
eine gehartete Poiymerzusammensetzung ergeben, und Trocknung und Hartung der AuBenschicht, dadurch ge- 
kennzeichnet, daB die kolloidale Kieselsaure im wesentlichen in ihrer angesauerten Form enthalten ist und die 
AuBenschicht weiterhin einen Puffer mit einem pH zwischen 2 und 7 enthalt, der aus zumindest einer Saure und 
zumindest einem nicht-metallischen Satz einer Saure besteht. 

10. Herstellungsverfahren nach Anspruch 9, dadurch gekennzeichnet, daB der Puffer einen pH zwischen 3 und 5 
aufweist. 



Revendications 

1 . Un materiau d'enregistrement thermograph I que comprenant sur la m§me face du support,. appe!6e face thermo- 
sensible, un 6!6mentthermosensible et une couche exterieure qui contient un polymere durci ou une composition 
polymere durcie et de la silice collotdale, caracterise en ce que la silice colloTdale est essentiellement presente 
sous sa forme acidif iee et que la couche exterieure contient en plus un tampon avec un pH entre 2 et 7 constitu6 
par au moins un acide et au moins un sel non metallique d'un acide. 

2. Materiau d'enregistrement thermographique selon la revendication 1 , caracterise en ce que ledit tampon a un 
pH entre 3 et 5. 

3. Materiau d'enregistrement thermographique selon la revendication 1 ou 2, caracterise en ce que ledit tampon 
est un tampon d'acetate d'ammonium/acide ac6tique. 

4. Materiau d'enregistrement thermographique selon I'une quelconque des revendications precSdentes, caracterise 
en ce que ledit polymere durci ou ladite composition polymere durcie est le produrt reactionnel de polymeres 
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silicates de tetraalkyle hydropses, 
mographique de la tete thermique. 

... *• . 7 ^arart^rise en ce que ladite tete thermique est 
8. Methode pour enregistrer une image selon la revend.cat.cn 7, caracterise en ce q 

une tete thermique a couche mince. 

„. Up Md. p- prod* . *T«^tSSSSS^^ 
OTeleelaaemen^sensMe.un.^^ 

nan, de la slice eoll.Mala e, pa pelymMe dura eu ere ^"™ d ^° couche ,„ applet ene 

„, phase, eenswan. * mdai, I. lade l^™*^^^ aaehaa at OK* predeisea, ee 

metallique d'un acide 
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